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Background  

Anatomical MRI is the most essential approach to study fetal brain development.  However, 

the MR images quality varies because of the random motion of fetus. Current imaging 

protocol usually requires the image quality assessment during the scan, to decide whether 

the image has sufficient quality for the following regional analysis.  The image quality is 

visually evaluated by technicians, which could introduce subjective bias. To improve the 

reproducibility and efficiency of the fetal scan, we proposed a model based on deep learning 

to access the image quality automatically.   

 

Objective: 

The goal of this study was to assess the image quality of fetal brain MR images so as to predict 

whether it is sufficient for accurate delineations of volume-of-interest (VOI). This goal was 

achieved by the latest deep learning method (DLM). 

 

Methods: 

In this study, a cohort of 271 MR images of fetuses, at a mean gestational age of 31.0 ± 4.3 weeks, 

were included. These images were acquired with a Single Shot Fast Spine Echo pulse sequence on 

a Discovery 450 1.5 T scanner (GE Healthcare, Milwaukee, IL). The acquired three-plane MR 

images were reconstructed into 3D images. For each 3D image, a binary label was assigned by an 

experience technician based on the segmentation result. Label=1 stands for that the VOIs in the 



fetus brain as cortical gray matter, white matter, lateral ventricles, sub cortical gray matter, 

cerebellum, brainstem and external CSF, can be well delineated and label=0 otherwise. This 

manual label was considered as a ground truth in the proposed method. Further, the cohort was 

divided in a training and validation subsets of 244 and 27 scans by using a 10-fold cross validation 

scheme. For each fold, an AlexNet architecture was trained on the 2D slices containing images 

(background < 70%) from the training cohort. Then, this DLM was applied on slices of the scan 

from the validation cohort, and the predicted slice-wise labels were aggregated (a majority vote) 

to determine the final label. For evaluation, classification metrics as precision, sensitivity, f-score 

and accuracy were used to compare the true and predicted image labels. 

 

Results: 

The DLM provided promising prediction. The precision metric was 0.82 in the full cohort. The 

sensitivity, f-score and accuracy were respectively 0.82, 0.82 and 0.82. The computation time 

required to assess the label of one image was around 15 s. 

 

Conclusions: 

The proposed DLM allows objective and accurate assessment of fetal brain MRI quality. This 

method can predict, with a good precision, the performance of VOIs delineations of the fetal brain 

images. Therefore, it could improve the workflow and quality control of fetal brain MRI in clinical 

practice. 

 


